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TITLE OF THE INVENTION 

CONSTRUCTION FOR EXHAUST EMISSION CONTROL 
FIELD OF THE INVENTION AND RELATED ART STATEMENT 

The present invention relates to a construction for 
5 exhaust emission control, which controls exhaust emission 

from an internal combustion engine by using a catalyst. More 
particularly, it relates to a compact construction for 
exhaust emission control, which provides excellent exhaust 
emission control performance without causing catalyst 

10 deterioration and power down. 

Generally, in order to activate a catalyst for exhaust 
emission control for an internal combustion engine, it is 
important to keep the catalyst at a fixed high temperature. 
For this purpose, the catalyst is arranged near the engine so 

15 as to be warmed by the exhaust gas. However, the catalyst 

disposed near the engine is always exposed to exhaust gas of 
a very high temperature. Moreover, the catalyst is further 
heated by reaction heat. Therefore, thermal deterioration of 
the catalyst occurs at an early stage, and hence the exhaust 

20 emission control performance is decreased significantly. 

Technologies for restraining such thermal deterioration 
have been disclosed, for example, in Japanese Utility Model 
Provisional Piiblication No. 57-114123 and Japanese Patent 
Provisional Publication No. 5-237397. In both technologies 

25 disclosed in these Publications, the catalyst is disposed in 



a silencer. 

However, according to the above-described technologies, 
since the temperature of exhaust gas is low in the silencer, 
the catalyst cannot be activated by the exhaust gas alone in 
5 some cases. To overcome this problem, a technology is 

available in which an electrically heated catalyst (EHC) is 
mounted between an exhaust manifold and a main catalyst lying 
on the downstream side thereof separately from the main 
catalyst, and at the cooling time and start time, at which 

10 the main catalyst cannot achieve its performance sufficiently, 
a current is carried to heat the EHC, by which an activation 
temperature is obtained early. However, according to this 
construction, since the EHC is disposed just under the 
exhaust manifold, the exhaust emission control performance of 

15 EHC is decreased by thermal deterioration. 
OBJECT AND SUMMARY OF THE INVENTION 

The present invention has been made in view of the above 
situation, and accordingly an object thereof is to provide a 
construction for exhaust emission control, which can prevent 

20 thermal deterioration in a catalyst and can heat exhaust gas 
to a catalyst activation temperature. 

The present invention provides a construction for 
exhaust emission control having an electrically heated 
catalyst portion, wherein the electrically heated catalyst 

25 portion is disposed in a silencer. A main catalyst portion 



separate from the electrically heated catalyst portion is 
disposed near an engine. The electrically heated catalyst 
portion is provided so as. to penetrate a separator which 
forms expansion chambers by dividing the interior of the 
5 silencer. 

The electrically heated catalyst portion is formed so as 
to surround the outer peripheral surface of an exhaust gas 
flow path pipe in the silencer. 

Thereby^ exhaust gas flowing out of the exhaust gas flow 
10 path pipe flows back and passes through the electrically 

heated catalyst portion. The construction may also be such 
that the exhaust gas flow path pipe branches halfway and the 
branch pipes pass through the electrically heated catalyst 
portion. 

15 The present invention provides a construction for 

exhaust emission control having an electrically heated 
catalyst portion, wherein the electrically heated catalyst 
portion is disposed in a silencer. Therefore, thermal 
deterioration in the electrically heated catalyst caused by 

2 0 high- temperature exhaust gas near the engine can be prevented. 
Also, by using an electrically heated catalyst, exhaust gas 
can be heated to a temperature suitable for controlling 
exhaust emission. 

If the main catalyst portion separate from the 

25 electrically heated catalyst portion is disposed near the 



engine, exhaust emission control is carried out by the main 
catalyst portion when the temperature of exhaust gas is high 
and by the electrically heated catalyst portion at the engine 
start time when the temperature of exhaust gas is low, so 
5 that excellent exhaust emission control performance can be 
provided. 

If the electrically heated catalyst portion is provided 

so as to penetrate the separator which forms expansion 

chambers by dividing the interior of the silencer, the 
10 electrically heated catalyst can be disposed in the discharge 

path of exhaust gas, so that exhaust emission control can be 

carried out reliably. 

If the electrically heated catalyst portion is formed so 

as to surround the outer peripheral surface of the exhaust 
15 gas flow path pipe in the silencer, exhaust gas in the flow 

path pipe can be heated efficiently by the electrically 

heated catalyst. 

If the construction is such that exhaust gas flowing out 

of the exhaust gas flow path pipe surrounded by the 
20 electrically heated catalyst portion flows back and passes 

through the electrically heated catalyst portion, a catalyst 

with a sufficient volume though having a compact shape can be 

mounted. 

If the construction is such that the exhaust gas flow 
25 path pipe branches halfway and the branch pipes pass through 



the electrically heated catalyst portion, exhaust gas can be 
heated efficiently . 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a schematic front view of an exhaust system to 
5 which a construction for exhaust emission control in 

accordance with one embodiment of the present invention is 
applied; 

FIG. 2 is a partially broken perspective view showing an 
internal construction of a silencer of a second modification; 
10 FIG. 3 is a partially sectional view of the silencer 

shown in FIG. 2; and 

FIG. 4 is a partially broken perspective view showing an 
internal construction of a silencer for the exhaust system 
shown in FIG 1 . 
15 DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS 

An embodiment of a construction for exhaust emission 
control in accordance with the present invention will now be 
described with reference to the accompanying drawings. 

FIG. 1 is a schematic view of an exhaust system to which 
20 a construction for exhaust emission control in accordance 

with one embodiment of the present invention is applied. As 
shown' in FIG. 1, an exhaust pipe 11 is connected to an engine 
1, and a main catalyst 2 and a silencer 3 are provided at 
intermediate positions of the exhaust pipe 11. The main 
25 catalyst 2 is located on the upstream side of the silencer 3 



so as to be close to the engine 1. The silencer 3 contains an 
electrically heated catalyst portion 10 that serves as an 
auxiliary catalyst on the downstream side of exhaust passage. 
The catalyst portion 10 (hereinafter referred simply to as a 
5 catalyst 10) is a self-heating catalyst due to electrical 
heating, and contains a catalyst 10b disposed in an outer 
shell 10a as shown in FIG. 3. The circuit for heating means 
is as shown in FIG. 1. 

In this embodiment, since the main catalyst 2 is located 

10 close to the engine 1, the temperature of exhaust gas passing 
through the main catalyst 2 after warming up of engine is 
higher than a temperature necessary for chemical reaction 
(catalyst activation temperature) . On the other hand, the 
silencer 3 is located at a position distant from the engine 1, 

15 so that the temperature of exhaust gas is lower than the 

catalyst activation temperature. Therefore, the catalyst 10 
in the silencer 3 is not exposed directly to high- temperature 
exhaust gas, so that a remarkable decrease in exhaust 
emission control performance caused by thermal deterioration 

20 can be prevented. 

Also, since the catalyst 10 generates heat by itself due 
to electrical heating, low-temperature exhaust gas in the 
catalyst can be warmed to the catalyst activation temperature, 
and hence excellent exhaust emission control performance can 

25 be obtained. Furthermore, when the temperature of the 



catalyst itself is raised by exhaust gas at the time of full 
throttle operation, by controlling the supply of power to the 
catalyst 10, sintering (a phenomenon in which powder 
particles or metal fine particles are bonded and solidified 
5 when powder or metal fine particles are heated) of catalyst 
metal due to heat and the like phenomena are prevented, so 
that excellent exhaust emission control performance can be 
maintained. 

FIG. 2 is a partially broken perspective view showing an 

10 internal construction of the silencer 3. As shown in FIG. 2, 
the silencer 3 has a cylindrical shape, and is provided with 
lids 3a and 3b at both ends thereof. The interior of the 
silencer 3 is divided into three expansion chambers 13a, 13b 
and 13c by two separators 12a and 12b. The exhaust pipe 21 is 

15 divided into three: an exhaust pipe 11a in an introduction 

portion, an exhaust pipe lib in an intermediate portion, and 
an exhaust pipe 11c in a delivery portion, in the silencer 3. 
The exhaust pipe 21 branches into three pipes 22a, 22b and 
22c. The catalyst 10 has a construction provided so as to be 

20 in contact with the each outer peripheral portion of three 
pipes 22a, 22b and 22c of the exhaust pipe 11a that is 
introduced from the main catalyst 2 into the silencer 3, and 
is provided so as to penetrate the separator 12a in such a 
manner as to be located in both of the expansion chambers 13a 

25 and 13b. 



The each downstream end of pipes 22a, 22b and 22c of the 
exhaust pipe 11a is located in the expansion chamber 13b. 
Also, the upstream end of the exhaust pipe lib is located in 
the expansion chamber 13a and the downstream end thereof is 
5 located in the expansion chamber 13c. The upstream end of the 
exhaust pipe 11c is located in the expansion chamber 13c. 
Specifically, after exhaust gas first flows into the 
expansion chamber 13b, it flows back to the expansion chamber 
13a located on the upstream side of the expansion chamber 13b, 

10 and finally moves to the expansion chamber 13c. 

Next, heating of exhaust gas in the silencer will be 
described. As shown in FIG. 3, exhaust gas is heated from the 
surroundings by the heat of the catalyst 10 when passing 
through pipes 22a, 22b and 22c of the exhaust pipe 11a 

15 (first-stage heating), by which it is warmed to a temperature 
close to the catalyst activation temperature. Further, the 
exhaust gas is heated to the catalyst activation temperature 
by the catalyst 10 when it passes through the catalyst 10 and 
moves into the expansion chamber 13a (second-stage heating) . 

20 Each of the outer peripheries of these three pipes 22a, 22b 
and 22c is in contact with the electrically heated catalyst 
portion 10. Therefore, the exhaust gas heating efficiency is 
improved, and further excellent exhaust emission control 
performance can be obtained. The number of branches is not 

25 limited to three, and may be three or more. 



As shown in FIG. 4, an exhaust pipe 32a and an 
electrically heated catalyst 30 can also be arranged in 
parallel. If an outer peripheral U-turn construction in which 
exhaust gas flows back and passes the catalyst 10 is used, a 
5 catalyst having a sufficient volume can be mounted while a 
very compact outside diameter shape of silencer is realized. 

Also, as shown in FIG. 4, configuration can be such that 
exhaust gas is heated to the catalyst activation temperature 
merely by the passage through the electrically heated 

10 catalyst 30. As shown in FIG. 2, in the electrically heated 
catalyst portion 10, the temperature of exhaust gas is raised 
by two-stage heating to obtain very excellent exhaust 
emission control performance, so that sufficient heating 
performance can be obtained with a compact volume. 

15 Furthermore, the necessary amount of electrical energy can be 
restrained. Along with the decreased volume of electrically 
heated catalyst, a smaller amount of carried catalyst noble 
metal is needed, so that the catalyst cost can be reduced 
significantly. 

20 This embodiment proposes an exhaust emission control 

system that has excellent exhaust emission control 
performance by using the main catalyst disposed close to the 
engine and the doughnut-shaped electrically heated catalyst 
arranged in the silencer as exhaust emission control 

25 catalysts, can restrain thermal deterioration in catalyst. 



and can be made compact in size. 

Although the catalyst 10 is arranged in the separator 
12a in this embodiment, it may be arranged in the other 
separator 12b. The number of catalysts 10 is not subject to 
5 any restriction, and a plurality of catalysts 10 may be 
provided according to the number of expansion chambers. 
Although three expansion chambers 13a, 13b and 13c are 
provided in the silencer in this embodiment, the number of 
expansion chambers may be two or more. 

10 
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